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Introduction

The Dominant Landcover Types (DLT) product has been developed in order to provide a basis for detailed contextual analysis of basic CORINE land cover data, over a time series from 1990-2006. Dominant Land Cover Types are part of the standard LEAC products, used for a variety of analyses, not least to disaggregate LEAC account data in order to explore how the dynamics of land cover varies spatially (Land Accounts for Europe 1990-2000) and temporally.  When combined with elevation breakdowns (coast, lowland, upland and mountain), land cover types turn into landscape types
.
Dominant Land Cover Types has been developed as an optimised replacement to the previous Dominant Landscape Types product, because experience of using the original has highlighted a number of potential improvements to the method, resulting from discovery of several practical limitations to the previously established dataset.

Improvements

The new DLT is calculated using a per-pixel classification method, comparable to proportional membership techniques used in remote sensing and image interpretation (Campbell, 2006). The method allows for transparent and robust Landcover classification on a pixel by pixel basis, and through the inclusion of a composite membership rule, the method does not force highly mixed pixels into land cover classes to which they don’t belong.  

The old Dominant Land Cover/ Landscape Types classification procedure relied on calculation of the mean + standard deviation for the entire European dataset, in order to establish local DLT values. Experience has shown that the efforts of pan-European data capture and dissemination rarely results in a complete European dataset for each delivery in the time series. Therefore accurate averaging statistics cannot be relied upon for localised classifications, which has constrained the use of the old method to specific targeted-analyses. 
Methodology

There are two application-specific representations of Dominant Landcover Types; both created using the same fundamental principles.
Dominant Landcover Types according to 51% Dominant Membership

Procedure
1. ArcMap Map Algebra (addition) is used to combine CLC C4 and C5 (wetlands and water bodies) into the same class, as no distinction will be made in the DLT classification.
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Fig 1. Corine Groupings for DLT 51
2. Reclass is applied to each of the 7 aggregated DLT classes (there is no composite class yet), in order to change the values of all pixels which are below 51% proportional membership to a value of 0, and above or equal to 51% membership to unique values between 1 and 7 (Artificial Surfaces = 1, Wetlands and Water Bodies = 7).

3. Map Algebra (addition) is again applied to combine all 7 classes into one raster dataset.

4. This dataset now contains pixels of value 0 – 7, those pixels with a value of 0 represent a composite landscape, because no other land cover classes occupy a 51% majority membership
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Dominant Landcover Type according to the The 34% Co-Dominance Rule
Composite land is useful in identifying areas susceptible to change in the European landscape, however DLT according to the 34% Co-Dominance rule has been developed in order to add a higher degree of land cover information to the dataset, and largely remove the Composite Class. The proportional membership threshold is set lower, at 34%, in order to more realistically capture less natural areas. It is accepted that the less natural a land over class is, the lower the proportion of a pixel must belong it that class in order for that class to remain dominant. A built-up urban area may only contain around 40% asphalt per pixel, along with several other land cover classes.  It would be illogical to identify such an area as anything other than artificial. In using a 34% reclassification filter for DLT class membership the problem of underrepresentation of less-natural areas is dealt-with, but it also opens up the possibility of having per-pixel co-dominance. 
Procedure:

1. Using ArcMap Map Algebra tool, use addition to combine CLC C4 and C5 (wetlands and water bodies) into the same class, as no distinction will be made in the DLT classification.

2. Apply ArcMap Reclass function to each of the 7 aggregated DLT classes (there is no composite class yet), in order to change the values of all pixels which are below 34% proportional membership to 0, and above or equal to 34% membership to unique values between 1 and 1000000 (Artificial Surfaces = 1, Wetlands and Water Bodies = 1000000)
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	Land Cover Class
	Reclass Value

	Artificial Surfaces
	1

	Large Crops Agriculture
	10

	Pastures and Mosaic Farmland
	100

	Forests and Woodland
	1000

	Natural Grassland and Shrub
	10000

	Bare Soil
	100000

	Wetlands and Water Bodies
	1000000


3. Use Map Algebra (addition) to combine all 7 classes into one raster dataset. Using the stated classification method, each combination will produce a unique numerical code: for example, if co-dominance occurs between artificial surfaces and bare soil, the attribute value will be 1 + 1000000 = 1000001.

4. As before, once all DLT classes have been assimilated into one raster dataset, the pixels containing an attribute value of 0 will be classified as composite land. This I land in which no single DLT class has a proportional membership of 34% or higher.

5. Using the co-dominance matrix, assign each co-dominant pixel to the class of least naturalness. 

The 34% membership threshold is employed because it theoretically only allows for co dominance to occur between two land cover classes, an important factor when analysing the data. Per pixel co-dominance occurs due to the mathematical possibility of two land cover classes hitting the classification threshold of 34% and therefore both claiming dominance. A co-dominance classification system has been developed so that in cases of per-pixel co-dominance, pixel membership is assigned to the less-natural land cover class.
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Fig 6. Coastal DLT 34% Changes for Lisbon, 1990 – 2000. Comparison of charts (left) shows the increase in coastal urban and agricultural developments compared to the norm





Fig 4. Dominant Landcover Types for Europe (2000) according to the 34% co-dominance rule (see legend)





Fig 3. 51% Dominant Landcover Types showing urbanisation in Madrid between 1990 and 2000, with urban land cover flows added (right middle) to show the context of urbanisation. Urbanisation occurs more densely on the outskirts of Madrid (in 1990 composite land) and more sporadically further from the centre of the city, substantively on agricultural land. This contributes towards an increase of composite land surrounding Madrid in 2000 as indicated (right, bottom)











The DLT 51% method utilizes the principle of “majority ownership” in order to establish DLT, applying the logic that if any given pixel has 51% class membership, it is certainly dominant over all other Landcover types. DLT classes are filtered according to per-pixel percentage membership, and pixels containing less than 51% proportional membership to a respective DLT class are classified as composite land with no dominance. 








Fig 2. Dominant Landcover Types for Europe According to the DLT 51 Rule
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Table 2. DLT 34% Co-Dominance Matrix





Fig 4. 34% Class Co-dominance Matrix for Dominant Landcover Type





Fig 5. DLT 34 Urban development in Madrid, 1990 – 2006. Using the DLT 51classification method allows for easy identification of land which is highly susceptible to change, composite land (often situated on the outskirts of urban areas and along the coast) is highly prone to urban and infrastructure development. 











Table 1. DLT 34% Reclassification Structure








� Dominant landscape types are presented in the second part of this note





